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(54) Recording and/or reproducing apparatus and methods 



(57) An A/V (audio and/or video) signal region for A/ 
V signals and an audio signal region for only audio sig- 
nals of the A/V signals are disposed on a record medium 
(30) of a hard disk drive (17). When the audio signals 
and the video signals of the A/V signals are to be inde- 
pendently edited, the A/V signal region is sought from 
the audio signal region. Each channel of the audio sig- 
nals in the audio signal region is sought. Thereafter, the 
A/V signal region is sought. Since the number of sectors 



of the audio signals is smaller than that of the video sig- 
nals and thereby the track width of the audio signal re- 
gion is smaller than that of the A/V signal region, the 
seek distance in the region is small. Thus, the seek time 
can be decreased. When the edit point of an audio signal 
is the same as the edit point of a video signal or when 
an A/V signal is successively reproduced, only the A/V 
signal region is used. Thus, the A/V signal can be repro- 
duced at very high speed. 
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Description 

This invention relates to recording and/or reproduc- 
ing methods and apparatus. A particularly preferred 
form of implementation of the invention relates to an A/ 
V (Audio and/or Video) signal recording/reproducing ap- 
paratus and a recording method for recording a video 
signal and an audio signal with many channels. 

Conventionally, an A/V signal composed of an audio 
signal and a video signal is recorded on a magnetic tape. 
Such a magnetic tape is referred to as a linear record 
medium because the A/V signal is linearly recorded on 
a time axis. 

Since the magnetic tape is a linear record medium, 
it takes a long time to edit the A/V signal recorded ther- 
eon. For example, as shown in Fig. 4A, when scenes A 
and B that have been recorded at different positions of 
a source tape are edited as successive scenes, the 
scene A is reproduced from the source tape. The scene 
A is recorded on a destination tape. The scene B is 
searched and reproduced from the source tape. The 
scene B is recorded after the position of the scene A on 
the destination tape. Thus, the scenes A and B are re- 
corded as one A/V signal (see Fig. 4B). In other words, 
to edit an AW signal recorded on a linear record medium 
such as a magnetic tape, at least two VCR units are re- 
quired. In addition, a search time for a signal recorded 
on the tape is required. The search time is on the order 
of several seconds to several ten seconds. 

To solve such a problem, in recent years, a tech- 
nique for recording an AA/ signal on a non-linear record 
medium that is randumly accessible has been increas- 
ingly used. In this case, as such a non-linear record me- 
dium, a hard disk drive is often used. 

Fig. 5 is a schematic diagram showing a structure 
of the hard disk drive. Tracks 101a, 101b, and so forth 
are concentrically arranged on the record surface of a 
disk 100 that is a record medium. Each track is divided 
into sectors 102a, 102b, and so forth each of which has 
a predetermined data length. In the case of hard disk 
drives that record signals of computers, the data length 
of each sector is for example 512 bytes. On the other 
hand, in the case of hard disk drives that record AA/ sig- 
nals, the data length of each sector is for example 4096 
bytes. The tracks 101a, 101b, and so forth are identified 
by track numbers starting with 0 from the outermost pe- 
riphery to the innermost periphery. Thus, the tracks 
101a, 101b, and so forth with the same numbers are 
cylindrically arranged on the disk 100. These cylindrical 
portions are referred to as cylinders. Each cylinder is 
identified by a cylinder number with the same value as 
the corresponding track number. 

Likewise, sectors 102a, 102b, and so forth of each 
cylinder are identified by sector numbers starting with 0. 
When data is read or written, a target track number and 
a target sector number are designated to a hard disk 
controller. Thus, a magnetic head disposed at an edge 
of a movable arm 104 is moved to the target cylinder. 



This operation is referred to as "seek" operation. The 
hard disk controller waits until the disk 100 rotates and 
the target sector comes to the position of the magnetic 
head 105. This operation is referred to as "rotation wait" 
5 operation. Each sector contains a cylinder number, a 
sector number, and so forth as identification information 
at the start position thereof. While the rotation wait op- 
eration is being performed, the hard disk controller con- 
tinuously reads the identification information. When the 
10 hard disk controller detects the target sector, it starts 
reading data. 

Figs. 6A and 6B show an edit operation for an A/V 
signal on the hard disk. As shown in Fig. 6A, scenes A 
and B are recorded on an outer peripheral track and an 

is inner peripheral track of the hard disk, respectively. 
When the scenes A and B are edited as one A/V signal, 
data of the scene A is read and reproduced with a track 
number and a sector number that represent the position 
of the scene A. After the data of the scene A has been 

20 reproduced, the seek operation and the rotation wait op- 
eration are performed with a track number and a sector 
number that represent the position of the scene B. Thus, 
the scene B is read and reproduced. 

Thus, unlike with a magnetic tape as a linear record 

2S medium, on the hard disk as a non-linear record medi- 
um, the edit operation for connecting the scenes A and 
B and for recording the connected scenes on the tape 
is not performed. In other words, as shown in Fig. 6B, 
points Agtart and A end that represent the start position 

30 and the end position of the scene A and points B start and 
B end that represent the start position and the end posi- 
tion of the scene B are recorded. After data from the 
point Astart to the point Aend is reproduced, the seek 
operation and the rotation wait operation are performed. 

35 Thereafter, data from the point B start to the point B end is 
reproduced. 

In this case, the seek operation and the rotation wait 
operation performed from the scene A to the scene B 
take several 10 ms to several 100 ms. This time period 
40 js much smaller than that necessary for such operations 
on the linear record medium. Thus, with such a non-lin- 
ear record medium, discontinuous data can be continu- 
ously reproduced without need to perform the edit op- 
eration for connecting scenes. Thus, an A/V signal can 
*s be successively reproduced. Consequently, with a non- 
linear record medium such as a hard disk, the edit op- 
eration can be much effectively performed. 

Recently, especially in professional field, an audio 
signal with multiple channels has been increasingly 
so used. For example, an audio signal with four to eight 
channels has been recorded. For example, an audio sig- 
nal is recorded in such a manner that a voice sound is 
recorded on the first channel, other sounds are recorded 
on the second and third channels, and an effect sound 
ss js recorded on the fourth channel. 

On the other hand, various audio signals and video 
signals are recorded in one hard disk drive. Such audio 
signals and video signals may be edited as one A/V sig- 
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nal. In this case, since the seek operation should be per- 
formed for each of audio channels, the number of times 
of the seek operation and the seek distance increase. 
Thus, it is difficult to successively reproduce such sig- 
nals as one A/V signal. 

To solve such a problem, a technique for recording 
audio signals and video signals to individual hard disk 
drives or another technique for recording relevant audio 
signals and video signals as blocks have been common- 
ly employed. 

Figs. 7A and 7B are schematic diagrams showing 
a method for recording audio signals and video signals 
to respective hard disk drives. In this method, as shown 
in Fig. 7A, only video signals are recorded to a hard disk 
drive A. On the other hand, audio signals with four chan- 
nels (first to fourth channels) are recorded to a hard disk 
drive B. 

In this method, when audio signals and video sig- 
nals are independently edited, as shown in Fig. 7B, 
these signals can be accessed in parallel. The repro- 
duced A/V signals are temporarily stored in a buffer 
memory and read therefrom at a proper timing. Thus, 
they are reproduced as linear A/V signals. Consequent- 
ly, according to this method, successive A/V signals can 
be effectively reproduced. However, in this method, 
since two hard disk drives are required, the cost of the 
apparatus adversely increases. 

Figs. 8A and 8B are schematic diagrams showing 
a method for recording relevant audio signals and video 
signals as blocks. In this method, as shown in Fig. 8A, 
when a video signal is associated with an audio signal 
with four channels (first to fourth channels), these sig- 
nals are recorded as a block. 

According to this method, as shown in Fig. 8B, the 
edit point of the audio signal is the same as the edit point 
of the video signal. When blocks of audio signals and 
video signals are edited, the number of times of the seek 
operation for the hard disk drive is small. Thus, the sig- 
nals can be effectively edited. In addition, when A/V sig- 
nals are simply reproduced in succession, the reproduc- 
tion speed increases. 

However, in the case that the edit point of an audio 
signal is different from the edit point of a video signal, 
when these signals should be independently edited, as 
shown in Fig. 8C, as the number of times of the seek 
operation increases, A/V signals read from the hard disk 
drive become discontinuous. Thus, it becomes difficult 
to read the signals from the buffer memory. Consequent- 
ly, the A/V signals cannot be reproduced in succession. 

Thus far, an A/V signal recording/reproducing ap- 
paratus that has the advantages of the above-described 
two methods that allow the parallel reproductions of au- 
dio signals and video signals using two hard disk drives 
and high speed successive reproductions of which rel- 
evant audio signals and video signals are recorded as 
blocks and that is accomplished at low cost has not be 
developed. 

The present invention provides a recording appara- 



tus for recording an input video signal and an audio sig- 
nal on a record medium that is randomly accessible, 
comprising a control means for causing the audio signal 
to be recorded to a predetermined region disposed in 
s the track direction of the record medium when the video 
signal and the audio signal are recorded on the record 
medium, and a record means for recording the video sig- 
nal and the audio signal on the same record medium 
under the control of the control means. 

10 The present invention also provides a reproducing 
apparatus for reproducing an audio signal and a video 
signal corresponding thereto from a record medium that 
is randomly accessible, the audio signal and the video 
signal having been recorded on the record medium, the 

15 audio signal having been recorded in a predetermined 
region independently disposed in the track direction of 
the record medium, comprising a control means for 
causing the video signal and the audio signal recorded 
in the predetermined region to be reproduced when the 

20 video signal and the audio signal recorded on the record 
medium are reproduced, and a reproduction means for 
reproducing the video signal and the audio signal from 
the record medium under the control of the control 
means and reproducing the audio signal from the pre- 

25 determined region under the control of the control 
means when the audio signal is independently repro- 
duced. 

Further, the present invention provides a reproduc- 
ing apparatus for reproducing an audio signal and a vid- 

30 eo signal corresponding thereto from a record medium 
that is randomly accessible, a predetermined amount of 
the video signal having been recorded adjacent to a pre- 
determined amount of the audio signal in a first region 
of the record medium, the audio signal having been re- 

35 corded in a second region independently disposed in the 
track direction of the first region of the record medium, 
comprising a control means for causing the video signal 
and the audio signal that have been adjacently recorded 
on the record medium to be reproduced and reproduc- 

40 jng the video signal from the first region and the audio 
signal from the second region when the video signal and 
audio signal are independently reproduced, and a re- 
production means for reproducing the video signal and 
the audio signal from the first region and reproducing 

45 the audio signal from the second region under the con- 
trol of the control means when the audio signal is inde- 
pendently reproduced. 

The present invention also provides a recording/re- 
producing apparatus for recording an input video signal 

50 and an input audio signal on a record medium that is 
randomly accessible and reproducing the video signal 
and audio signal therefrom, comprising a record control 
means for causing the video signal and the audio signal 
to be recorded in a first region and the a second region, 

55 respectively, the second region being disposed in the 
track direction of the first region of the record medium, 
a record means for recording the video signal and the 
audio signal on the same record medium under the con- 
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trol of the record control means, a reproduction control 
means for causing the audio signal to be reproduced 
from the second region when the audio signal and the 
video signal are independently reproduced from the 
record medium recorded by the record means, and a 
reproduction means for reproducing the video signal 
and the audio signal from the record medium under the 
control of the reproduction control means and reproduc- 
ing the audio signal from the second region under the 
control of the reproduction control means when the au- 
dio signal is independently reproduced. 

The present invention yet further provides a record- 
ing method for recording an input video signal and an 
audio signal on a record medium that is randomly ac- 
cessible, comprising the steps of (1) causing the audio 
signal to be recorded to a predetermined region dis- 
posed in the track direction of the record medium when 
the video signal and the audio signal are recorded on 
the record medium, and (2) recording the video signal 
and the audio signal on the same record medium corre- 
sponding to the step (1). 

Also, the present invention provides a reproducing 
method for reproducing an audio signal and a video sig- 
nal corresponding thereto from a record medium that is 
randomly accessible, the audio signal and the video sig- 
nal having been recorded on the record medium, the au- 
dio signal having been recorded in a predetermined re- 
gion independently disposed in the track direction of the 
record medium, comprising the steps of (1 ) causing the 
video signal and the audio signal recorded in the prede- 
termined region to be reproduced when the video signal 
and the audio signal recorded on the record medium are 
reproduced, and (2) reproducing the video signal and 
the audio signal from the record medium by the step (1 ) 
and reproducing the audio signal from the predeter- 
mined region by the step (1) when the audio signal is 
independently reproduced. 

Additionally, the present invention provides a repro- 
ducing method for reproducing an audio signal and a 
video signal corresponding thereto from a record medi- 
um that is randomly accessible, a predetermined 
amount of the video signal having been recorded adja- 
cent to a predetermined amount of the audio signal in a 
first region of the record medium, the audio signal hav- 
ing been recorded in a second region independently dis- 
posed in the track direction of the first region of the 
record medium, comprising the steps of (1 ) causing the 
video signal and the audio signal that have been adja- 
cently recorded on the record medium to be reproduced 
and reproducing the video signal from the first region 
and the audio signal from the second region when the 
video signal and audio signal are independently repro- 
duced, and (2) reproducing the video signal and the au- 
dio signal from the first region and reproducing the audio 
signal from the second region by the step (1) when the 
audio signal is independently reproduced. 

in addition, the present invention provides a record- 
ing/reproducing method for recording an input video sig- 



nal and an input audio signal on a record medium that 
is randomly accessible and reproducing the video signal 
and audio signal therefrom, comprising the steps of (1 ) 
causing the video signal and the audio signal to be re- 

5 corded in a first region and the a second region, respec- 
tively, the second region being disposed in the track di- 
rection of the first region of the record medium, (2) re- 
cording the video signal and the audio signal on the 
same record medium by the step (1), (3) causing the 

10 audio signal to be reproduced from the second region 
when the audio signal and the video signal are inde- 
pendently reproduced from the record medium recorded 
by the step (2), and (4) reproducing the video signal and 
the audio signal from the record medium by the step (3) 

is and reproducing the audio signal from the second region 
by the step (3) when the audio signal is independently 
reproduced. 

The present invention further provides a record me- 
dium on which an input video signal and an input audio 

20 signal are recorded and from which the input video sig- 
nal and the input audio signal are reproduced, the input 
video signal and the input audio signal being randomly 
accessible on the record medium, wherein a predeter- 
mined amount of the video signal and a predetermined 

25 amount of the audio signal corresponding thereto are 
adjacently recorded or reproduced on/from a first re- 
. gion, the audio signal being recorded or reproduced on/ 
from a second region disposed in the track direction of 
the first region of the record medium. 

30 Further, the present invention provides a record me- 
dium on which an input video signal and an input audio 
signal are recorded and from which the input video sig- 
nal and the input audio signal are reproduced, the input 
video signal and the input audio signal being accessible 

35 thereon, wherein the video signal is recorded or repro- 
duced on/from a first region of a predetermined amount 
of the record medium at a time, the audio signal being 
recorded or reproduced on/from a second region that is 
disposed in the track direction of the first region. 

40 a preferred form of implementation of the present 
invention described below provides an A/V signal re- 
cording apparatus and method that allow the number of 
times a seek operation is preferred to be decreased and 
allow A/V signals recorded on the same non-linear disk 
45 record medium to be successively reproduced so that 
the video signals and audio signals cam be edited inde- 
pendently 

According to the preferred form of implementation 
of the present invention, since a region for only audio 
so signals is disposed on a disk record medium, the seek 
distance between individual channels of audio signals 
can be decreased, thereby decreasing the seek time. 

The invention will now be further described, by way 
of illustrative and nonlimiting example, with reference to 
55 the accompanying drawings, in which: 

Fig. 1 is a block diagram showing an example of the 
structure of an A/V signal recording apparatus and 
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an A/V signal editing system associated therewith; 
Figs. 2A, 2B, and 2C are schematic diagrams for 
explaining a write operation and a read operation of 
audio/video signals according to a first embodiment 
of the present invention; 

Figs. 3A, 3B, and 3C are schematic diagrams for 
explaining a write operation and a read operation of 
audio/video signals according to a second embod- 
iment of the present invention; 
Figs. 4A and 4B are schematic diagrams for ex- 
plaining an edit operation of a magnetic tape; 
Fig. 5 is a schematic diagram showing a structure 
of a hard disk drive; 

Figs. 6A and 6B are schematic diagrams for ex- 
plaining an edit operation on a hard disk; 
Figs. 7A and 7B are schematic diagrams for ex- 
plaining a write operation and a read operation of 
audio/video signals to hard disk drives according to 
a previously proposed method; and 
Figs. 8A, 8B, and 8C are schematic diagram for ex- 
plaining a write operation and a read operation of 
audio/video signals to a hard disk drive according 
to another previously proposed method. 

A first embodiment of the present invention will now 
be described with reference to the accompanying draw- 
ings. Fig. 1 is a block diagram showing a structure of an 
A/V signal recording apparatus embodying the present 
invention and an A/V signal editing system associated 
therewith. In Fig. 1 , a portion surrounded by dotted lines 
is an A/V signal recording apparatus 1 . 

In the A/V signal recording apparatus, a command 
for causing the A/V signal recording apparatus to record/ 
reproduce an A/V signal is supplied from the outside 
thereof to a system controller 10 through an interface 
such as RS-422 interface. The command is supplied 
from the system controller 10 to a CPU 11 . Correspond- 
ing to the command, the CPU 11 controls a disk format 
converter 12, a disk format restoring unit 13, a buffer 
memory controller 14, and a SCSI controller 15. 

The buffer memory controller 1 4 controls data write/ 
read address and timings of data write/read operations 
of the buffer memory 1 6. A hard disk drive 1 7 has a SCSI 
interface. The SCSI controller 15 controls data write/ 
read addresses such as track numbers and sector num- 
bers of the hard disk drive 17. 

The hard disk drive 17 is controlled corresponding 
to the CVA (Constant Angular Velocity) method of which 
data is read at a constant angular velocity of the disk. 
Alternatively, the hard disk drive 17 may be controlled 
corresponding to the zone CAV method of which the disk 
is radially zoned and data rate is circumferentially in- 
creased. 

The disk format converter 12 converts a supplied 
digital signal into a format for the hard disk drive 17 un- 
der the control of the CPU 11 . The disk format restoring 
unit 1 3 restores the digital signal read from the hard disk 
drive 17 and supplied through the SCSI controller 15 



and the buffer memory 16 under the control of the CPU 
11 into the original format. 

An A/V editor 20 is composed of for example a com- 
puter. The A/V editor 20 has a user interface composed 

s of I/O devices (such as a mouse and a keyboard) and 
a display. In addition, the A/V editor 20 inputs/outputs 
an A/V signal to/from an external device and the A/V 
signal recording apparatus and causes the A/V signal 
recording apparatus 1 to record/reproduce the A/V sig- 

10 nals through the system controller 1 0 connected with for 
example the RS-422 interface. The A/V editor 20 is con- 
nected to a monitor 21 so as to display A/V signals re- 
ceived from the A/V signal recording apparatus 1 . 

When the user issues a command to the A/V editor 

15 20 through the user interface, an external A/V signal can 
be recorded to the A/V signal recording apparatus 1 or 
an A/V signal recorded in the A/V signal recording ap- 
paratus can be edited. For example, when the user edits 
an A/V signal, he or she can designate an edit point 

20 thereof to the A/V editor 20 through the user interface 
while watching a picture read from the A/V signal record- 
ing apparatus 1 and displayed on the monitor 21 and 
listening to a sound reproduced by a sound reproducing 
apparatus. 

25 An A/V signal is recorded to the A/V signal recording 
apparatus in the following manner. The A/V editor 20 
sends a command to the system controller 1 0 so that a 
designated A/V signal is recorded to the hard disk drive 
1 7 of the A/V signal recording apparatus 1 . The system 

30 controller 10 sends a command to the CPU 11 so as to 
control the disk format converter 12, the buffer memory 
controller 14, and the SCSI controller 15. 

The A/V signal to be recorded is supplied from the 
A/V editor 20 to the encoder 1 8. The A/V signal is a dig- 

35 ital signal of which a video signal and an audio signal 
are serially supplied. The encoder 18 performs prede- 
termined signal processes (such as 8/10 converting 
process and compressing encoding process) for the 
supplied A/V signal. The resultant signal is supplied to 

40 the disk format converter 1 2. 

The disk format converter 12 converts the supplied 
A/V signal into the format for the hard disk drive 1 7 under 
the control of the CPU 11. An audio signal with for ex- 
ample four channels is divided corresponding to every 

45 two frames of a video signal. The divided portions of the 
audio signal and the two frames of the video signal com- 
pose one GOP (Group Of Picture). When the data length 
of each sector of the hard disk drive 1 7 is for example 
4096 bytes, one GOP of a video signal corresponding 

so to the NTSC system is assigned 42 sectors. One GOP 
of a video signal corresponding to the PAL system is 
assigned 48 sectors. One GOP of each channel of an 
audio signal is assigned two sectors. 

The resultant A/V signal is supplied to the buffer 

55 memory 1 6. The buffer memory controller 1 4 causes the 
A/V signal to be stored in a predetermined region of the 
buffer memory 16 under the control of the CPU 11 . The 
buffer memory controller 14 causes the A/V signal to be 



5 



0777999A? J •> 



PMC nana C 



9 



EP 0 777 229 A2 



10 



read from the buffer memory 16 at a predetermined tim- 
ing under the control of the CPU 11 . The A/V signal read 
from the buffer memory 16 is recorded to the hard disk 
drive 17 through the SCSI controller 15. 

When the A/V signal is recorded to the hard disk 
drive 17, the SCSI controller 15 controls the hard disk 
drive 17 under the control of the CPU 11 and records 
the A/V signal to a predetermined region of the hard disk 
drive 17. 

Fig. 2A shows an example of a record region for A/ 
V signals on a record medium 30 of the hard disk drive 
17. In the first embodiment of the present invention, the 
record medium 30 is divided into an audio region 31 and 
a video region 32 in the track direction. Audio signals of 
A/V signals are recorded in the audio region 31 . Video 
signals of A/V signals are recorded in the video region 
32. Audio signals are grouped as GOPs. As shown in 
Fig. 2A, audio signals and video signals can be recorded 
on a plurality of tracks of the respective regions. 

As described above, the data amount of an audio 
signal that requires two sectors for each channel of one 
GOP is much smaller than the data amount of a video 
signal that requires 42 sectors of one GOP in the NTSC 
system and 48 sectors of one GOP in the PAL system. 
Thus, when an audio signal is recorded corresponding 
to a video signal, the audio region 31 takes a smaller 
width (tracks) of the record medium 30 of the hard disk 
drive 17 than the video region 32. 

Next, a read operation for reading an A/V signal that 
has been divided into an audio signal and a video signal 
and written to the record medium 30 of the hard disk 
drive 17 will be described. The user issues a command 
to the A/V editor 20 so as to read an A/V signal written 
to the hard disk drive 1 7 of the A/V signal recording ap- 
paratus 1. For example, the user issues a command to 
the A/V editor 20 so as to read a predetermined A/V sig- 
nal and edit the A/V signal recorded on the record me- 
dium 30 of the hard disk drive 17. 

Corresponding to the command, the A/V editor 20 
sends a command to the system controller 10 so as to 
read the A/V signal. The system controller 10 sends a 
command to the CPU 11 so as to control the disk format 
restoring device 13, the buffer memory controller 14, 
and the SCSI controller 15. 

The A/V signal is read from the hard disk drive 1 7 
under the control of the SCSI controller 15. Fig. 2B 
shows a read operation of a video signal and an audio 
signal from the record medium 30 shown in Fig 2A in 
the case that the edit point of the audio signal is different 
from the edit point of the video signal and the audio sig- 
nal and that the audio signal and the video signal are 
independently edited. First of all, the magnetic head (not 
shown) of the hard disk drive 17 is moved to the video 
region 32 under the control of the SCSI controller 15. 
One GOP (in this example, VIDEOI ) of the video signal 
is read from the video region 32. 

Thereafter, the audio region 31 is sought by the 
magnetic head. Thus, each channel of the designated 



audio signal is read from the region 31 . In other words, 
in one GOP read sequence, the magnetic head seeks 
. the audio region 31 from the video region 32. When the 
audio signal has four channels in the audio region 31 , 

s the seek operation is performed three times from A1 to 
A2\ from A2' to A3 0 , and from A3" to A4. Thereafter, to 
read the next GOP, the magnetic head seeks the video 
region 32 from the audio region 31. In such a manner, 
different tracks may be sought in the same region 31. 

10 The magnetic head reads for example VI DE02 from the 
video region 32. 

After V1DE02 has been read, the magnetic head 
seeks the audio region 31 from the video region. Like- 
wise, the magnetic head performs the seek operation 

is three times from A1 ■ to A2 t from A2 to A3', and from A3' 
to A4°. 

Thus, according to the first embodiment of the 
present invention, in one GOP read sequence, the seek 
operation is performed five times. However, as de- 
20 scribed above, the width of the audio region 31 of the 
record medium 30 of the hard disk drive is smaller than 
that of the video region 32 thereof. Thus, the seek dis- 
tance in the audio region 31 is small. Consequently, the 
seek operation performed three times in the audio re- 
25 gjon 31 takes a shorter time than the seek operation per- 
formed twice between the video region 32 and the audio 
region 31. In other words, when an audio signal and a 
video signal are independently edited, since the seek 
operation is performed in the audio region 31 with a lim- 
30 ited track width, the seek distance and seek time can be 
remarkably decreased than before. 

Fig. 2C shows a read operation of an audio signal 
and a video signal from the record medium 30 in the 
case that the audio signal and the video signal are edited 
35 for each GOP and that the edit point of the audio signal 
is the same as the edit point of the video signal. In this 
case, as shown in Fig. 2C, in the first embodiment of the 
present invention of which audio signals and video sig- 
nals are divided and recorded to respective regions, the 
^0 magnetic head should perform the seek operation be- 
tween an audio signal and a video signal. 

The A/V signal read from the hard disk drive 17 is 
supplied to the buffer memory 16. The buffer memory 
controller 14 causes the A/V signal to be stored in a pre- 
45 determined region of the buffer memory 16 under the 
control of the CPU 11. 

The buffer memory controller 1 4 causes the A/V sig- 
nal to be read from the buffer memory 1 6 at a predeter- 
mined timing under the control of the CPU 11 . This tim- 
50 jng is controlled so that the time difference of the seek 
operation for the A/V signal read from the hard disk drive 
1 7 is compensated and the A/V signal corresponding.to 
the original GOP is obtained. 

The A/V signal read from the buffer memory 16 is 
55 supplied to the disk format restoring unit 13 controlled 
by the CPU 1 1 . The disk format restoring unit 1 3 restores 
the GOP format corresponding to the sectors of the 
record medium 30 of the hard disk drive 1 7 into an A/V 
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signal of video signals and audio signals that are serially 
sent. 

The restored A/V signal is supplied to the decoder 
19. The decoder 19 performs reverse conversions as 
those performed in the encoder 1 8 (namely, the decoder s 
1 9 performs decoding operation and 1 0/8 converting op- 
eration). The resultant A/V signal is supplied to the A/V 
editor 20. 

Next, with reference to the accompanying draw- 
ings, a second embodiment of the present invention will 10 
be described. Fig. 3A shows an example of a record re- 
gion of an A/V signal on the record medium 30 of the 
hard disk drive 17. In the second embodiment of the 
present invention, an audio/video region 32* is disposed. 
In the audio/video region 32', a video signal and an au- is 
dio signal are grouped for each GOP. In addition, as with 
the first embodiment of the present invention, an audio 
signal for each channel is written to the audio region 31 . 
As with the first embodiment of the present invention, 
as shown in Fig. 3A, the audio signal may be written to 20 
a plurality of tracks. 

The structure of the A/V signal recording apparatus 
1 according to the second embodiment of the present 
invention is the same as that according to the first em- 
bodiment of the present invention. Thus, for simplicity, 25 
the description of signal processes in the A/V signal re- 
cording apparatus 1 is omitted. 

Fig. 3B shows a read operation of an audio signal 
and a video signal read from the record medium 30 
shown in Fig. 3A in the case that the audio signal and 30 
the video signal are independently edited. In this case, 
as with the first embodiment of the present invention, 
the magnetic head of the hard disk drive 17 is moved to 
the audio/video region 32\ One GOP of the video signal 
is read from the audio/video region 32'. Thereafter, the 3$ 
magnetic head seeks the audio region 31 so as to read 
a designated audio signal for each channel. Thus, in the 
second embodiment of the present invention, as with the 
first embodiment, an audio signal can be read in a short 
seek time. In other words, as with the first embodiment 40 
of the present invention, when an audio signal and a vid- 
eo signal are independently edited, since the magnetic 
head seeks the audio region 31 that has a limited track 
width, the seek distance and seek time can be remark- 
ably decreased in comparison with those of the previ- 45 
ously proposed apparatuses. 

Fig. 3G shows a read operation of an audio signal 
and a video signal read from the record medium 30 in 
the case that the edit point of the audio signal is the 
same as the edit point of the video signal and that the so 
audio signal and the video signal are edited for each 
GOP. In this case, since the audio signal and the video 
signal are grouped as GOPs, the magnetic head seeks 
only the audio/video region 32' in which GOPs are not 
successive. In other words, after a video signal VIDEOI ss 
is read, audio signals A1 , A2, A3, and A4 are read. The 
magnetic head seeks the audio/video region 32' and 
reads a video signal VI DEO' and then audio signals A1 ', 



A2\ A3', and A4\ Thereafter, the magnetic head seeks 
the audio/video region 32' and reads a VIDEO' signal 
and so forth. Thus, the number of times of the seek op- 
eration is very small. In addition, A/V signals can be eas- 
ily reproduced in succession. 

When A/V signals are successively reproduced, not 
edited, they can be successively read from the audio/ 
video region 32'. Thus, since it is not necessary to per- 
form the seek operation, the A/V signals can be trans- 
ferred at a higher speed several times than the speed 
of the real reproducing operation. 

In the second embodiment of the present invention, 
audio signals are redundantly written to both the audio/ 
video region 32' and the audio region 31 . However, as 
described above, the number of sectors required for au- 
dio signals is much smaller than that for video signals. 
Thus, the loss of the storage capacity of the record me- 
dium 30 can be ignored. 

In the above description, the audio region 31 is dis- 
posed outside the video region 32 or the audio/video re- 
gion 32'. However, the present invention is not limited 
to such a structure. In other words, for example the au- 
dio region 31 may be disposed inside the region 32 or 
32*. Alternatively, a plurality of audio regions 30 and vid- 
eo regions 32 or audio/video regions 32' may be alter- 
natively disposed on the record medium 30. 

In the above description, A/V signals that are input/ 
output to/from the A/V signal recording apparatus 1 are 
digital signals. However, the present invention is not lim- 
ited to such an example. In other words, when an A/D 
converter and a D/A converter are disposed before the 
encoder 18 and after the decoder 19, respectively, an- 
alog signals can be input/output. 

In the above description, A/V signals are recorded 
to the record medium 30 of the hard disk drive 17. How- 
ever, the present invention is not limited to such an ex- 
ample. Instead, another record medium such as an MO 
disc (magnetic optical disc) can be used as long at it can 
non-linearly record A/V signals. 

As described above, a region for only audio signals 
is disposed on a record medium in addition to a region 
for audio signals and video signals. Thus, in the case 
that an audio signal has many channels, that video sig- 
nals and audio signals are independently edited, and 
that the magnetic head of the hard disk drive should 
seek each channel of the audio signals, the seek dis- 
tance and seek time are small. Thus, A/V signals can 
be easily reproduced in succession. 

In addition, according to the second embodiment of 
the present invention, a region for only audio signals is 
disposed on a record medium in addition to a region for 
audio signals and video signals. Thus, as well as the 
case that the seek operation is required for each chan- 
nel of an audio signal, even if the edit point of an audio 
signal is the same as the edit point of a video signal and 
these signals are read and edited at the same time, the 
number of times of the seek operation and the seek time 
are small. With the similar reason, A/V signals can be 
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successively read and reproduced at high speed. 

Thus, according to the above disclosure, in the A/V 
signal recording apparatus that can record audio signals 
and video signals on the same record medium, both re- 
quirements of independent edit operations of audio sig- 
nals and video signals and high speed successive read 
operation that are not impossible with the previously 
preferred apparatuses can be accomplished at relative- 
ly low cost. 

Although the present invention has been shown and 
described with respect to preferred embodiments there- 
of, it should be understood by those skilled in the art that 
the foregoing and various other changes, omissions, 
and additions in the form and detail thereof may be 
made therein without departing from the scope of the 
present invention. 
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Claims 

1. A recording apparatus for recording an input video 
signal and an audio signal on a record medium that 
is randomly accessible, comprising: 

control means for causing the audio signal to 
be recorded to a predetermined region dis- 
posed in the track direction of the record medi- 
um when the video signal and the audio signal 
are recorded on the record medium; and 
record means for recording the video signal and 
the audio signal on the same record medium 
under the control of said control means. 

2. The recording apparatus as set forth in claim 1 , 

wherein said control means causes the audio 
signal to be recorded to a predetermined region in 
a concentric circle with a predetermined track width 
in the track direction of the record medium. 

3. The recording apparatus as set forth in claim 1 , 

wherein said control means causes the video 
signal and the audio signal to be recorded in a first 
region on the record medium such that a predeter- 
mined amount of the audio signal is disposed adja- 
cent to a predetermined amount of the video signal 
and the audio signal to be redundantly recorded in 
a second region on the record medium, the second 
region being disposed in the track direction of the 
record medium. 

4. The recording apparatus as set forth in claim 1 , 

wherein said control means causes the input 
video signal and the audio to be recorded to the 
record medium signal such that the video signal is 
recorded in a region that is different from the pre- 55 
determined region for the audio signal. 



ther comprising: 

format conversion means for converting the 
input video signal and the input audio signal into a 
format for the record medium and outputting the re- 
5 sultant signals to said control means. 

6. The recording apparatus as set forth in claim 1 , fur- 
ther comprising: 

compression means for compression-encod- 
fo ing the input video signal and the input audio signal 
and outputting the resultant video signal and audio 
signal to said control means. 

7. The recording apparatus as set forth in claim 1 , f ur- 
15 ther comprising: 

compression means for compression-encod- 
ing only the input video signal and outputting the 
resultant video signal to said control means. 

20 8. A reproducing apparatus for reproducing an audio 
signal and a video signal corresponding thereto 
from a record medium that is randomly accessible, 
the audio signal and the video signal having been 
recorded on the record medium, the audio signal 
25 having been recorded in a predetermined region in- 
dependently disposed in the track direction of the 
record medium, comprising: 
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control means for causing the video signal and 
the audio signal recorded in the predetermined 
region to be reproduced when the video signal 
and the audio signal recorded on the record 
medium are reproduced; and 
reproduction means for reproducing the video 
signal and the audio signal from the record me- 
dium under the control of said control means 
and reproducing the audio signal from the pre- 
determined region under the control of said 
control means when the audio signal is inde- 
pendently reproduced. 

9. The reproducing apparatus as set forth in claim 8, 

wherein said control means is connected to 
an external editing unit, receives a control signal 
therefrom, and causes the audio signal and the vid- 
eo signal to be independently reproduced from the 
record medium corresponding to the control signal. 

10. The reproducing apparatus as set forth in claim 8, 
further comprising: 

format restoration means for restoring the vid- 
eo signal and audio signal in the format for the 
record medium reproduced by said reproduction 
means under the control of said control means into 
a video signal and an audio signal that is serially 
sent. 



5. The recording apparatus as set forth in claim 1 , fur- 



11. The reproducing apparatus as set forth in claim 8, 
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further comprising: 

decode means for decoding the compression- 
encoded audio signal and/or video signal received 
from said reproduction means and outputting the re- 
sultant signal. 5 

12. A reproducing apparatus for reproducing an audio 
signal and a video signal corresponding thereto 
from a record medium that is randomly accessible, 

a predetermined amount of the video signal having 10 
been recorded adjacent to a predetermined amount 
of the audio signal in a first region of the record me- 
dium, the audio signal having been recorded in a 
second region independently disposed in the track 
direction of the first region of the record medium, *5 
comprising: 

control means for causing the video signal and 
the audio signal that have been adjacently re- 
corded on the record medium to be reproduced 20 
and reproducing the video signal from the first 
region and the audio signal from the second re- 
gion when the video signal and audio signal are 
independently reproduced; and 
reproduction means for reproducing the video 25 
signal and the audio signal from the first region 
and reproducing the audio signal from the sec- 
ond region under the control of said control 
means when the audio signal is independently 
reproduced. 30 

1 3. The reproducing apparatus as set forth in claim 1 2, 

wherein said control means is connected to 
an external editing unit and receives a control signal 
therefrom and cause said reproduction means to in- 35 
dependently reproduce the audio signal. 

14. The reproducing apparatus as set forth in claim 12, 
further comprising: 

format restoration means for restoring the vid- *o 
eo signal and audio signal in the format for the 
record medium reproduced by said reproduction 
means into a video signal and an audio signal that 
is serially sent. 

45 

15. The reproducing apparatus as set forth in claim 12, 
further comprising: 

decode means for decoding the compression- 
encoded audio signal and/or video signal received 
from said reproduction means and outputting the re- so 
sultant signal. 

16. A recording/reproducing apparatus for recording an 
input video signal and an input audio signal on a 
record medium that is randomly accessible and re- ss 
producing the video signal and audio signal there- 
from, comprising: 



record control means for causing the video sig- 
nal and the audio signal to be recorded in a first 
region and the a second region, respectively, 
the second region being disposed in the track 
direction of the first region of the record medi- 
um; 

record means for recording the video signal and 
the audio signal on the same record medium 
under the control of said record control means; 
reproduction control means for causing the au- 
dio signal to be reproduced from the second re- 
gion when the audio signal and the video signal 
are independently reproduced from the record 
medium recorded by said record means; and 
reproduction means for reproducing the video 
signal and the audio signal from the record me- 
dium under the control of said reproduction 
control means and reproducing the audio signal 
from the second region underthe control of said 
reproduction control means when the audio sig- 
nal is independently reproduced. 

17. The recording/reproducing apparatus as set forth in 
claim 16, 

wherein said control means causes the audio 
signal to be recorded to a predetermined region in 
a concentric circle with a predetermined track width 
in the track direction of the record medium. 

18. The recording/reproducing apparatus as set forth in 
claim 16, 

wherein said control means causes the video 
signal and the audio signal to be recorded in a first 
region on the record medium such that a predeter- 
mined amount of the audio signal is disposed adja- 
cent to a predetermined amount of the video signal 
and the audio signal to be redundantly recorded in 
a second region on the record medium, the second 
region being disposed in the track direction of the 
record medium. 

19. The recording/reproducing apparatus as set forth in 
claim 16, 

wherein said control means causes the input 
video signal and the audio to be recorded to the 
record medium signal such that the video signal is 
recorded in a region that is different from the pre- 
determined region for the audio signal. 

20. The recording/reproducing apparatus as set forth in 
claim 16, 

wherein said reproduction control means 
causes the video signal and audio signal to be re- 
produced from the first region and causing the video 
signal to be reproduced from the first region and the 
audio signal to be reproduced from the second re- 
gion when the video signal and the audio signal are 
independently reproduced. 
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21 . The recording/reproducing apparatus as set forth in 
claim 16, 

wherein said control means is connected to 
an external editing unit, receives a control signal 
therefrom, and causes the audio signal and the vid- s 
eo signal to be independently reproduced from the 
record medium corresponding to the control signal. 



22. The recording/reproducing apparatus as set forth in 
claim 16, further comprising: 

format conversion means for converting the 
input video signal and the input audio signal into a 
format for the record medium. 



25. The recording/reproducing apparatus as set forth in 
claim 16, further comprising: 

compression means for compression-encod- 
ing only the input video signal and outputting the 
resultant video signal to said record control means. 

26. The recording/reproducing apparatus as set forth in 
claim 16, further comprising: 

decode means for decoding the compression- 
encoded audio signal and/or video signal received 
from said reproduction means and outputting the re- 
sultant signal. 
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23. The recording/reproducing apparatus as set forth in 
claim 16, further comprising: 

format restoration means for restoring the vid- 
eo signal and audio signal in the format for the 
record medium reproduced by said reproduction 
means under the control of said control means into 20 
the input video signal and the input audio signal. 

24. The recording/reproducing apparatus as set forth in 
claim 16, further comprising: 

compression means for compression-encod- 2s 
ing the input video signal and the input audio signal 
and outputting the resultant video signal and audio 
signal to said record control means. 



region in a concentric circle with a predetermined 
track width in the track direction of the record me- 
dium. 

29. The recording method as set forth in claim 27, 

wherein the step (1 ) is performed by causing 
the video signal and the audio signal to be recorded 
in a first region on the record medium such that a 
predetermined amount of the audio signal is dis- 
posed adjacent to a predetermined amount of the 
video signal and the audio signal to be redundantly 
recorded in a second region on the record medium, 
the second region being disposed in the track direc- 
tion of the record medium. 

30. The recording method as set forth in claim 27, 

wherein the step (1) is performed by causing 
the input video signal and the audio to be recorded 
to the record medium signal such that the video sig- 
nal is recorded in a region that is different from the 
predetermined region for the audio signal. 

31. The recording method as set forth in claim 27, fur- 
ther comprising the step of: 

converting the input video signal and the input 
audio signal into a format for the record medium and 
outputting the resultant signals so as to perform the 
step (1). 



30 32. The recording method as set forth in claim 27, fur- 
ther comprising the step of: 

compression-encoding the input video signal 
and the input audio signal and outputting the result- 
ant video signal and audio signal so as to perform 

35 the step (1). 

33. The recording method as set forth in claim 27, fur- 
ther comprising the step of: 

compression-encoding only the input video 
40 signal and outputting the resultant video signal so 
as to perform the step (1 ). 



27. A recording method for recording an input video sig- 
nal and an audio signal on a record medium that is 
randomly accessible, comprising the steps of: 45 

(1 ) causing the audio signal to be recorded to 
a predetermined region disposed in the track 
direction of the record medium when the video 
signal and the audio signal are recorded on the 
record medium; and 

(2) recording the video signal and the audio sig- 
nal on the same record medium corresponding 
to the step (1). 

28. The recording method as set forth in claim 27, 

wherein the step (1) is performed by causing 
the audio signal to be recorded to a predetermined 



34. A reproducing method for reproducing an audio sig- 
nal and a video signal corresponding thereto from 
a record medium that is randomly accessible, the 
audio signal and the video signal having been re- 
corded on the record medium, the audio signal hav- 
ing been recorded in a predetermined region inde- 
pendently disposed in the track direction of the 



record medium, comprising the steps of: 

(1) causing the video signal and the audio sig- 
nal recorded in the predetermined region to be 
reproduced when the video signal and the au- 
dio signal recorded on the record medium are 
reproduced; and 

(2) reproducing the video signal and the audio 
signal from the record medium by the step (1) 
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and reproducing the audio signal from the pre- 
determined region by the step (1) when the au- 
dio signal is independently reproduced. 

35. The reproducing method as set forth in claim 34, s 

wherein the step (1 ) is performed by receiving 
a control signal from an external editing unit so as 
to cause the audio signal and the video signal to be 
independently reproduced from the record medium 
corresponding to the control signal. 10 

36. The reproducing method as set forth in claim 34, 
further comprising the step of: 

restoring the video signal and audio signal in 
the format for the record medium reproduced by the ts 
step (2) into a video signal and an audio signal that 
is serially sent. 

37. The reproducing method as set forth in claim 34, 
further comprising the step of: 20 

decoding the compression-encoded audio 
signal and/or video signal received by the step (1) 
and outputting the resultant signal. 

38. A reproducing method for reproducing an audio sig- 2s 
nal and a video signal corresponding thereto from 

a record medium that is randomly accessible, a pre- 
determined amount of the video signal having been 
recorded adjacent to a predetermined amount of 
the audio signal in a first region of the record medi- 30 
um, the audio signal having been recorded in a sec- 
ond region independently disposed in the track di- 
rection of the first region of the record medium, com- 
prising the steps of: 

35 

(1 ) causing the video signal and the audio sig- 
nal that have been adjacently recorded on the 
record medium to be reproduced and reproduc- 
ing the video signal from the first region and the 
audio signal from the second region when the 40 
video signal and audio signal are independently 
reproduced; and 

(2) reproducing the video signal and the audio 
signal from the first region and reproducing the 
audio signal from the second region by the step 45 
(1) when the audio signal is independently re- 
produced. 

39. The reproducing method as set forth in claim 38, 

wherein the step (1 ) is performed by receiving so 
a control signal from and external editing unit and 
independently reproducing the video signal and the 
audio signal recorded on the record medium corre- 
sponding to the control signal. 

55 

40. The reproducing method as set forth in claim 38, 
further comprising the step of: 

restoring the video signal and audio signal in 



the format for the record medium reproduced by the 
step (2) into a video signal and an audio signal that 
is serially sent. 

41. The reproducing method as set forth in claim 38, 
further comprising the step of: 

decoding the compression-encoded audio 
signal and/or video signal by the step (2) and out- 
putting the resultant signal. 

42. A recording/reproducing method for recording an 
input video signal and an input audio signal on a 
record medium that is randomly accessible and re- 
producing the video signal and audio signal there- 
from, comprising the steps of: 

(1) causing the video signal and the audio sig- 
nal to be recorded in a first region and the a 
second region, respectively, the second region 
being disposed in the track direction of the first 
region of the record medium; 

(2) recording the video signal and the audio sig- 
nal on the same record medium by the step (1 ); 

(3) causing the audio signal to be reproduced 
from the second region when the audio signal 
and the video signal are independently repro- 
duced from the record medium recorded by the 
step (2); and 

(4) reproducing the video signal and the audio 
signal from the record medium by the step (3) 
and reproducing the audio signal from the sec- 
ond region by the step (3) when the audio signal 
is independently reproduced. 

43. The recording/reproducing method as set forth in 
claim 42, 

wherein the step (2) is performed by causing 
the audio signal to be recorded to a predetermined 
region in a concentric circle with a predetermined 
track width in the track direction of the record me- 
dium. 

44. The recording/reproducing method as set forth in 
claim 42, 

wherein the step (2) is performed by causing 
the video signal and the audio signal to be recorded 
in a first region on the record medium such that a 
predetermined amount of the audio signal is dis- 
posed adjacent to a predetermined amount of the 
video signal and the audio signal to be redundantly 
recorded in a second region on the record medium, 
the second region being disposed in the track direc- 
tion of the record medium. 

45. The recording/reproducing method as set forth in 
claim 42, 

wherein the step (2) is performed by causing 
the input video signal and the audio to be recorded 
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to the record medium signal such that the video sig- 
nal is recorded in a region that is different from the 
predetermined region for the audio signal. 

46. The recording/reproducing method as set forth in s 
claim 42, 

wherein the step (3) is performed by causing 
the video signal and audio signal to be reproduced 
from the first region and causing the video signal to 
be reproduced from the first region and the audio 10 
signal to be reproduced from the second region 
when the video signal and the audio signal are in- 
dependently reproduced. 

47. The recording/reproducing method as set forth in 
claim 42, 

wherein the step (3) is performed by receiving 
a control signal from an external editing unit and 
causing the audio signal and the video signal to be 
independently reproduced from the record medium 20 
corresponding to the control signal. 

48. The recording/reproducing method as set forth in 
claim 42, further comprising the step of: 

converting the input video signal and the input 25 
audio signal into a format for the record medium. 

49. The recording/reproducing method as set forth in 
claim 42, further comprising the step of: 

restoring the video signal and audio signal in 30 
the format for the record medium reproduced by the 
step (4) into the input video signal and the input au- 
dio signal that are serially sent. 

50. The recording/reproducing method as set forth in 35 
claim 42, further comprising the step of: 

compression-encoding the input video signal 
and the input audio signal, 

wherein the step (2) is performed by recording 40 
the compression-encoded video signal and au- 
dio signal to the record medium by the step (1 ). 



53. A record medium on which an input video signal and 
an input audio signal are recorded and from which 
the input video signal and the input audio signal are 
reproduced, the input video signal and the input au- 
dio signal being randomly accessible on the record 
medium, 

wherein a predetermined amount of the video 
signal and a predetermined amount of the audio sig- 
nal corresponding thereto are adjacently recorded 
or reproduced on/from a first region, the audio sig- 
nal being recorded or reproduced on/from a second 
region disposed in the track direction of the first re- 
gion of the record medium. 

is 54. The record medium as set forth in claim 53, 

wherein the input video signal and the input 
audio signal have been compression-encoded, the 
compression encoded video signal and audio signal 
being recorded or reproduced, the predetermined 
amount being one GOP that is a compression-en- 
coding unit. 

55. A record medium on which an input video signal and 
an input audio signal are recorded and from which 
the input video signal and the input audio signal are 
reproduced, the input video signal and the input au- 
dio signal being accessible thereon, 

wherein the video signal is recorded or repro- 
duced on/from a first region of a predetermined 
amount of the record medium at a time, the audio 
signal being recorded or reproduced on/from a sec- 
ond region that is disposed in the track direction of 
the first region. 

56. The record medium as set forth in claim 55, 
wherein the input video signal and the input 

audio signal have been compression-encoded, the 
compression encoded video signal and audio signal 
being recorded or reproduced, the predetermined 
amount being one GOP that is a compression-en- 
coding unit 



51. The recording/reproducing method as set forth in 
claim 42, further comprising the step of: 



4S 



compression encoding only the input video sig- 
nal, 

wherein the step (2) is performed by recording 
the compression-encoded video signal and the 
input audio signal to the record medium by the 
step (1). 



so 



52. The recording/reproducing method as set forth in 
claim 42, further comprising: 

decode means for decoding the compression- 
encoded audio signal and/or video signal by the 
step (4) and outputting the resultant signal. 



55 
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